This paper explores the potential of open educational resources (OER) and open educational practices (OEP) in helping achieve women's empowerment in the developing world. Our evidence comprises the Open Education Research Hub open dataset, featuring survey responses from 7,700 educators, formal and informal learners from 175 countries concerning the use of OER, the barriers faced in respect of OER adoption and OEP engagement, and the perceived impact of OER on teaching practices. Our findings indicate that OER and OEP can give women a voice, access to information and education, and the opportunity to connect with peers and train others. However, they also highlight extreme inequalities in digital empowerment and extensive technological barriers to digital participation. We argue that while such technological barriers certainly need removing, the potential of openness can only fully be realised when 'offline' societal and economic barriers to women's empowerment are also minimised.
Open Praxis, vol. 8 issue 2, April-June 2016, pp. 163-180 of choice in three areas: informational power, communicative power and associational power. The framework also identifies structural and agency-related factors influencing women's empowerment through ICT and has informed our own study. Other research (e.g. Sandys, 2005) identifies particular health-related benefits of the increased access to information offered through women's use of ICTs, and many note that the various benefits of digital equality extend beyond individual women's lives to those of their families, and to their communities.
Women's digital exclusion
SDG 5, Target 5b acknowledges the fact that despite the potential for ICT use to contribute to women's empowerment, women's use of ICT is greatly lagging behind that of men in the developing world, with relatively little improvement in this situation over recent years. For example, Mijumbi (2002) , exploring women's digital exclusion in Uganda, identified diverse barriers to women's ownership and use of ICTs including:
• Gender inequalities;
• Inadequate gender-sensitive policies supporting women's ICT use;
• Remote geographic locations with unreliable transportation infrastructure;
• Poor ICT infrastructure in rural areas; • Illiteracy and lack of self-efficacy to use ICTs.
Seven years later, Patil, Dhere and Pawar (2009) concluded that 'oppressive gender relations' were inhibiting women's access to and ownership of ICTs in India and by 2015 a study of poor urban men and women across 9 developing countries by the World Wide Web Foundation (2015) reported that while nearly all women and men in those countries own a phone, women are still nearly 50% less likely to access the Internet than men in the same communities, with Internet use reported by just 37% of women surveyed and Internet-using women being 30-50% less likely than men to use the Internet to increase their income or participate in public life (World Wide Web Foundation, 2015) . Table 1 shows the gender gap in Internet use across the 9 countries studied. The report identifies education and age as "the most important socio-economic drivers of the gender gap in ICT access", with older, less educated women having far less access than younger, more educated women: "Controlling for income, women who have some secondary education or have completed secondary school are six times more likely to be online than women with primary school or less" (World Wide Web Foundation, 2015, p. 5) . Additional drivers identified include the cost of Internet access, the impact of 'patriarchy online' and men's censorship of what women see on the Internet. In the same year the World Wide Web Foundation report was published, Potnis (2015) gave a detailed account of both economic and non-economic reasons for the gender gap in ICT use in developing countries. Studying Indian women's digital exclusion, and focusing on mobile phone ownership (which Madianou and Miller, 2011; and Potnis, 2011 , cited in Potnis, 2015 , identify as Open Praxis, vol. 8 issue 2, April-June 2016 playing a key role in empowering women in developing countries), Potnis explains that in India, mobile phones are by far the most common method of accessing the Internet but only 30% of mobile phones are owned by women. Potnis (2015, p. 2) observes that many of the inequalities posing a barrier to ICT use for women in the developing world replicate broader social inequalities. She divides barriers to women's ICT ownership and digital participation into micro-level (individual), meso-level (related to family or group) and macro-level (regional or national), with reference to related literature (Table 2) . 
Inequalities and Respective Barriers

Micro-Level Meso-Level Macro-Level
Socio-Cultural (e.g. oppressing gender roles for women in male-dominated societies; religious beliefs and practices) (Bourdieu, 1986; Hafkin and Huyer, 2008) • Women's lack of freedom to make decisions
• Neighbourhood with high crime rate or poverty. • Membership of organizations facilitating access to new media.
• Social norms (e.g. parents saving money for the education of their male child but for the wedding of a female child).
Economic (e.g. inflation, lack of economic opportunities) (Annafari et al., 2013; Rice and Katz, 2003) • Lack of employment. • Inability to afford ownership of ICTs.
• Low household income.
• High fees for ICTbased services.
Demographic (e.g. lower caste, less education) (DiMaggio and Cohen, 2003; Zainudeen et al., 2010; Dijk, 2005) • Illiteracy.
• Lack of knowledge and/or skills.
• Shortage of ICT teachers.
• Dominance of
English on the Internet.
Psychological (e.g., beliefs creating an inferiority complex among women) (Madianou and Miller, 2011) • Adverse attitudes toward ICTs (e.g. apathy about ICT adoption). • Lack of self-efficacy to own and/or use ICTs.
Geographic (e.g. rural vs. urban location, poor transportation infrastructure) (European Commission, 2005) • Long distances to ICT facilities.
• Lack of ICT infrastructure (e.g. poor signal strength).
Research around openness and development
This paper's focus on the potential of OER and OEP to help increase women's empowerment in the Global South has links with broader research into the impact of OER projects in development settings. For example, since 2013 the ROER4D project (http://roer4d.org) has been conducting evidence-based research on OER impact and use in South America, Sub-Saharan Africa and South/ South East Asia and the OER Research Hub (now the Open Education Research Hub) have also researched OER use and impact in India (see Buckler, Perryman, Seal & Musafir, 2014; Perryman & Seal, 2015) and across the member states of the Virtual University for Small States of the Commonwealth (see Perryman & Lesperance, 2015) . However, very little research has considered the potential of OER and OEP to help increase women's empowerment in the Global South, though related research on the broader topic of ICT and women's empowerment is growing (e.g. IT for Change, 2014; World Wide Web Foundation, 2015), in part driven by SDG5b. Our own research, reported in this paper, draws on the open dataset produced by the Open Education Research Hub (OERH) as the basis for addressing three questions:
• To what extent are women being empowered in developing countries through OER and OEP?
• What are the barriers to women's empowerment in developing countries through open educational resources and practices? • How might those barriers be removed?
Methods
Since 2013 the Hewlett-funded Open Education Research Hub (OERH), formerly Open Educational Resources Research Hub (OERRH), has collaborated with a range of projects and initiatives around the world and across educational sectors to gather evidence of the impact of OER use on teaching and learning, and facilitate comparative research. From a bank of questions (http://bit.ly/ OERHUBSurveyQuestions) designed to test eleven hypotheses (de los Arcos, Farrow, Perryman, Pitt & Weller, 2014) and explore teachers', formal and informal learners' perceptions of, and attitudes towards, open educational resources, a number of surveys were drafted and administered via some of the OERRH collaborations (e.g. OpenLearn, Siyavula, the Virtual University for Small States of the Commonwealth-VUSSC, and TESS-India). In total, 7,700 valid responses were collected and analysed with an aim to:
• Profile users of OER-for example, their gender, age, academic qualifications and employment status; This paper analyses the OERH data in relation to women in the developing world's existing use of OER and their OEP (and how this compares to that in the developed world), with particular attention to women's interest in using OER, barriers to OER adoption, engagement with OER, and the perceived impact of OER on teaching practices. In order to categorise survey respondents, a distinction between developed and developing countries, or Global North and Global South, was made following Wikimedia's regional classification (https://meta.wikimedia.org/wiki/List_of_countries_ by_regional_classification). SPSS software was employed in the analysis. Frequencies of all responses were calculated to have a general description of the data, and independent samples t-tests to examine whether there were statistically significant differences between women in the Global North and Global South, with North/South grouping as an independent variable. Cases with missing values were deleted analysis by analysis. Reliability was high on all subscales, i.e. Cronbach's Alpha on 9 items measuring the impact of using OER on teaching practices (α = .91).
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Sample Characteristics
The OERH dataset comprises 7,700 valid responses from 175 countries around the world, although most reside in the Global North (76%). Despite there being more female than male survey respondents overall (50.6%/48.4%), in developing countries female survey respondents account for only 36.6% (n=653). These women, however, are better qualified than their counterparts in the Global North: 71.6% of female respondents in the Global South hold either an undergraduate (31.4%) or postgraduate qualification (40.2%), a greater percentage than in the Global North (61.2%). Levels of employment amongst female respondents in developed countries are higher-43.5% work fulltime and 20.8% part-time-but also, more women in the Global North state their status as unwaged with domestic responsibilities-6.4% compared to 3.2% in developing nations. Interestingly, while 10.9% of all OERH survey respondents declare a disability, this percentage increases to 14% for female respondents in the Global North, and decreases to 3.8% for women in the Global South. Equally revealing are the differences between North and South with regard to Internet access: while 87.9% of female respondents in developed countries have broadband in their homes compared to 65.2% in developing nations, access via a mobile device does not set the two groups widely apart -68.7% of female respondents in the Global North and 61% in the Global South use an Internetenabled mobile phone. This is likely to be a reason for our not finding major dissimilarities in digital practices, with the exception of shopping online (Table 3) . 
Findings
Our analysis of female survey respondents in developed and developing countries shows significant differences in women's motivation to use OER and how they engage with OER, while exposing technology as an acute dividing factor affecting OEP and emphasizing the impact of OER in widening the range of teaching methods employed by educators in the Global South.
Interest in using OER
When asked about their interest in using OER, a comparison between responses from women in developed and developing countries reveals that the latter give more importance to the role of open resources in their professional development (68.4% vs 56%), training others at work (22.2% vs 6.7%) and improving both their non-native language skills (32.7% vs 14.6%) and study skills (57.3% vs 47.7%). All these differences were found to be statistically significant (Table 4) . A female educator from the VUSSC comments:
Using OER puts you in contact with other teachers and you can learn from how they do things differently to you. I've changed a lot from using other people's materials. You can also share your own work with many more people than you could by just publishing it in a journal and as a teacher you can benefit greatly from their feedback and learn how to improve things.
A female respondent in India adds: 'Knowing OER has really helped me in motivating people to use and adopt [resources] in better ways. I train teachers on how to use OER effectively for their teaching and learning.' Extending the comparison to the responses of women and men in developing countries, we find that using OER for professional development, for training others at work and improving one's study skills are also ranked highly by male respondents. However, women are more motivated than men to use OER to improve their non-native language skills (32.7% vs 29.6%), to teach in an educational institution (30.3% vs 26%) and to find information rather than study a whole course (36.5% vs 28%).
Challenges of using OER
In relation to the barriers affecting the adoption of OER (Figure 2 ), although all survey respondents agree on the seriousness of overcoming technology problems when downloading resources, the challenge seems particularly severe for women in developing countries: 45.5% report technology as a barrier, compared with 27.3% of women in developed countries. Knowing where to find resources is ranked even higher as a barrier by female survey respondents in the Global South (50.8%), while the greatest difference between Global North and Global South refers to finding resources relevant to their local context-38.4% in developing and 28.4% in developed nations. In addition to these barriers, independent samples t-tests reveal statistically significant differences regarding women's perception of their ability to edit resources to suit their needs, getting work colleagues/managers to accept the use of OER, and finding suitable resources in their subject area (Table 5 ). When analysing how the responses of men and women in the Global South differ in their perception of the challenges of using OER, although findings suggest that female respondents encounter generally higher levels of difficulty across all variables, statistically significant differences were only observed in finding context-relevant resources (t = 2.40, df = 803, p < .05), not knowing whether one has permission to use or change resources (t = 2.16, df = 771, p < .05), and not having enough time to look for suitable material (t = 2.52, df = 794, p < .05).
Engagement with OER
With reference to their engagement with OER (Table 6) , female survey respondents in the Global South were found to have adapted resources to fit their needs (75.3%) and created resources for studying/teaching (28.3%) more often than female respondents in the Global North, but shared those resources online on an open license less frequently (6.5%). However, none of these differences were found to be statistically significant. Quotes such as 'I have started feeling that there is no harm in sharing my slides and other study material across the globe, as it would [be of] benefit to a larger section' possibly exemplify the embryonic but optimistic state of sharing practices in developing countries. A comparison of types of OER highlights similar patterns of use in female respondents from developed and developing countries (Table 7 ). In addition, our data shows that male and female respondents in the Global South engage with OER in similar ways, with adapting resources to fit one's needs being a more frequently reported behaviour than creating resources and sharing them openly. In like manner, YouTube, TEDTalks and Khan Academy are the most popular repositories, irrespective of gender, and open textbooks, ebooks and videos being the most commonly used types of OER. Figure 3 shows a frequencies analysis of how female educators assess the impact of using OER on their teaching practices. An independent samples t-test revealed a statistically significant difference between women in the Global North and Global South in relation to the impact of OER on curriculum coverage (t = 3.17, df = 561, p < .005) and on the teaching and learning methods used (t = 2.16, df = 563, p < .05); women in the Global South (M = 2.26, SD = 1.13) perceive that OER use facilitates their greater coverage of the curriculum compared to women in the Global North (M = 2.58, SD = .99), and report that OER have broadened the range of teaching and learning methods they use in their classrooms (M = 2.23, SD = 1.13) more often than women in the Global North (M = 2.45, SD = 1.0). Statistically significant differences were also found that relate to the impact of OER on the development of ICT skills (t = 3.09, df = 207.8, p < .005) and use of multimedia (t = 2.70, df = 546, p < .05): female educators in developing countries (M = 2.39, SD = 1.2) report a greater improvement in their ICT skills than their counterparts in the developed world (M = 2.74, SD = 1.02), and also indicate they make use of a wider range of multimedia (M = 2.24, SD = 1.06) in comparison with women in the Global North (M = 2.52, SD = 1.03). Table 8 shows how female and male respondents in the Global South understand their teaching practices have been affected by the use of OER. Men seem to think that the impact is more strongly felt in their coverage of the curriculum, reflecting on the way they teach and broadening the range of teaching and learning methods used; women, however, regard the latter as the biggest impact of OER on their teaching, adding the effect on having a more up-to-date knowledge of their subject area and having broadened the range of multimedia they use in the classroom. One caveat, though; an independent samples t-test reveals that only the difference in use of multimedia carries statistical significance (t = 2.31, df = 299, p < .05). 
Impact of using OER on teaching practices
Figure 3: Impact of OER use on teaching practices for female educators in the Global South/North
Implications
The findings discussed above show that the fairly small (in relation to the total OERH dataset), fairly well-educated group of female survey respondents that feature in our research are using OER relatively extensively for professional development, to train others, to improve their language skills, to broaden their range of teaching resources and to improve their teaching practice. However, our research is limited by our well-educated, Internet-connected self-selecting sample. It is clear, though, that these survey respondents are still facing barriers to their engagement with OER and OEP and reference to related literature indicates that a much wider range of barriers are in operation in the developing world and are preventing women from online participation and the potential for empowerment that it offers.
Engagement with OER and OEP, and women's empowerment
On the basis of O'Neil et al.'s (2014, p. 1) definition of women's empowerment as "a process of personal and social change through which [women] gain power, meaningful choices and control over their lives" it is apparent that OER, and OEP such as resource adaptation, sharing, collaboration and peer support have potential to achieve increased women's empowerment. More specifically, our analysis of the OERH dataset offers an indication that both OER and OEP can help (some) women in the Global South to gain financial power and autonomy through low cost professional development and, following Gurumurthy and Chami (2014) , to gain:
• Informational power: by giving women access to quality education, and to relevant, accurate and up-to-date information, including information on health, parenting and civic/political issues; and
Open Praxis, vol. 8 issue 2, April-June 2016, pp. 163-180 • Associational power: by giving free access to knowledge that could lead to women's increased civic and political participation and engagement (also involving women gaining 'communicative power'); by promoting and supporting networking with peers within and beyond the global south, through a culture of openness; and, through capacity-building, whereby OER are used by women to train others, resulting in a multiplier effect.
The level of OER and OEP engagement shown by the OERH female survey respondents (and indeed the male respondents) in the Global South is particularly impressive considering the fact that our research suggests, in common with other studies (e.g. Perryman & Seal, 2015; Perryman & Lesperance, 2015; Perryman, 2013) , that female educators, formal learners and informal learners in the Global South face greater barriers to OER use than do similar categories of people in the Global North, especially in terms of the availability and reliability of technology and Internet access, the lack of resources relevant to local contexts and in specific subject areas, and a perceived lack of skill to adapt OER. This level of engagement, in the face of increased challenges over those experienced in the Global North, also echoes other, non-gender-focused studies (e.g. Perryman & Seal, 2015; Perryman & Lesperance, 2015) .
Limitations of our research
The relatively small number of OERH survey respondents from the developing world, and the even smaller percentage of female survey respondents from this area, indicates that empowerment through openness is being enjoyed by people who are already empowered. Indeed, the demographic of our sample suggests that OER use and OEP amongst women in the Global South may be limited to a particularly well-qualified elite and it is important to acknowledge that our research covers a limited, self-selecting sample that reflects the gender equality imbalances in the developing world.
Inevitably, the OERH survey data, all collected online, does not cover people excluded from OER use and ICT due to lack of connectivity, equipment, opportunity and/or skill.
Recommendations
The World Wide Web Foundation (2015) report makes recommendations for measures that could help increase women's digital inclusion (and, consequently, their engagement with OER and OEP), in the interests of empowerment:
1. Establish time-bound targets for equity in Internet access, use and skills, by gender and income level. 2. Teach digital skills from primary school onwards. 3. Smash the affordability barrier. 4. Practice woman-centred design. 5. Make women's civic and political engagement an explicit goal. 6. Combat harassment of women online. 7. 'It's not (just) the technology, stupid'.
In 7 above, the report makes the important point that:
Empowering women does not happen in separate boxes labelled "offline" and "online", but requires progress across several fronts at once. Government agencies, civil society groups and private sector stakeholders will need to work together in all sectors to ensure that ICT initiatives are systematically integrated with wider efforts to expand women's choices and capabilities in the labour market, in the home, at school and in public life. Training policymakers across different sectors (such as health, education, small business, agriculture) to understand and harness the potential of ICTs to tackle poverty and gender inequality may be a good starting point. (World Wide Web Foundation, 2015, p. 7) More specifically, any increase in women's empowerment through openness (and ICT engagement more broadly) needs to follow, or parallel, the removal of other, micro-level, meso-level and macrolevel (Potnis, 2015) factors connected with gender inequality such as lack of financial autonomy, low levels of literacy, child marriage, early motherhood, gender-based violence, traditional seclusion practices, the favouring of boys in families' education investment, and the gendered division of household labour-all identified by UNESCO (2015, p.26) as amongst the "structural barriers and entrenched discriminatory social norms' that impede women's empowerment", and featuring in Gurumurthy and Chami's (2014) research framework (Figure 1) and Potnis's (2015) table of barriers reinforcing the gender-related digital divide (Table 1) .
We strongly support the World Wide Web Foundation recommendations above, including their assertion that social, political, cultural and economic changes in the offline world are vital for achieving women's empowerment both generally and through the use of ICTs (and, it follows, through engagement with OER and OEP). However, we have limited our own recommendations to those which researchers and OER/OEP projects can realistically achieve:
1. Extend the practice of releasing OER in a variety of formats, to mitigate against the cost barrier to engagement: The World Wide Web Foundation report (2015) suggests that cost is a major inhibitor to Internet connectivity and use of ICTs by women in developing countries, noting that:
In the countries in our study, a monthly prepaid data allocation of one GB (enough for just 13 minutes of Web use a day, excluding video) costs, on average, about 10% of average per capita income. That's 10 times more than what the same data costs the average OECD citizen, relative to income, and is double what people in developing countries spend on healthcare (p. 4).
The consideration of cost is particularly pertinent to our own research in suggesting that it is possible that the 'freeness' of 'online only' OER would be irrelevant where the cost of connecting to the Internet to access such OER is prohibitive. While it has long been voiced that "no well-known definition of Open Educational Resources (OERs) states that the resource must be available online" and "in fact OERs do not even have to be digital" (Open Knowledge Foundation, 2014) , the majority of OER are released solely in digital format. That said, various OER for development projects (e.g. TESS-India) have been releasing multi-format versions of resources, including print, CD, SD card and radio-delivered versions, in order to meet the needs of their target users. We fully support the Open Knowledge Foundation (2014) recommendation that "when a version is available online there is need to encourage OER producers to offer an offline/portable version wherever feasible" and, indeed, we propose that this should be the default practice when creating and releasing OER. (Wenger, 1998) for the creation of OER and enactment of OEP, to include women at all stages of empowerment: Glennie, Harley, Butcher and van Wyk (2012, p . v) note the dangers of OER for development projects involving "the rich north [pushing] resources at the poor south" without thought of reciprocity, leading to one-directional flows of knowledge and resources-a tendency that replicates broader trends in international development. Acknowledging this, Perryman, Buckler and Seal (2014, p. 1) argue that "when collaboration is embedded within OER production and localisation, their creation and use can lead to a knowledge partnership approach whereby communities of OER practice engage in mutually beneficial sharing of expertise and contextual understanding". We propose that it is important to have women as creators as well as consumers of ICTs (and OER), and that OER projects should seek to develop user-centred communities of practice such as those featuring in the Karnataka OER project (http://karnatakaeducation.org.in/KOER/en/index.php/Main_Page; see Open Praxis, vol. 8 issue 2, April-June 2016, pp. 163-180 also Perryman, 2013) and operating in the Virtual University for Small States of the Commonwealth (see Perryman & Lesperance, 2015) , as a means of providing skills development and peer support around women's creation, use and evaluation of OER.
Prioritise the development of communities of practice
Move into the offline world when conducting research on ICTs and openness, and explore
a broader range of barriers to digital participation and engagement with openness: The World Wide Web Foundation (2015) identify a correlation between women's activities offline and online, for example in noting that:
Women who are active in "offline" political and civic life are not only more likely to be connected in the first place, but are also three times more likely (controlling for education level, age and income) to use the Internet to express opinions on important or controversial issues than other women. We need to better understand this synergy between offline and online agency in order to learn how gender norms that silence women in both realms can be overcome (p. 5).
It is clear that purely online research will only perpetuate the gender-related digital divide and we recommend that future research on openness in development contexts should include hard copy surveys delivered to hard-to-reach areas. In the next phase of our own research we will be conducting a new survey, covering a wider range of barriers to ICT/OER/OEP engagement, including societal, economic and cultural inhibitors to participation, specifically targeted to women, and conducted both online and offline.
Prioritise the localisation of existing OER, including translation into mother tongue languages to increase accessibility and relevance:
Removing technological barriers to openness by increasing Internet connectivity and ICT availability and reliability, making ICTs more affordable to use, and minimising societal barriers to digital participation will not be effective in increasing engagement with OER if resources are contextually inappropriate and are inaccessible due to the language in which they are presented. Robinson-Pant (2007, p. 429 ) points out that "in many countries of the world there is gendered access to languages" and "whereas men and boys have often had the opportunity to learn the language of power at school, women may only know how to speak their mother tongue". IBIS (2014, p. 2) concur that "marginalised people (especially women) speak languages that are often not valued or even recognised outside their communities" and that these "'linguistic minorities' often outnumber speakers of the dominant/national language". Consequently, IBIS argue, "the question of language thus has huge implications for participation, governance, citizenship, fulfilment of rights and the distribution of power and resources". We believe that the 'question of language' also has huge implications for empowerment through openness and we therefore recommend that OER localisation should include translation into mother tongue languages where possible. Ivins (2012, p. 219) argues that "localization must involve locals; a community of practice bolsters localization; localization must be done in appropriate formats; and effective localization is directly proportional to understanding local contexts". Accordingly, localising resources on a community of practice, or crowd-sourced basis could be of value here in drawing on the skills of experts in these languages.
Conclusion
So, what can the open education movement do to help increase women's empowerment through openness, and specifically OER and OEP? We propose that while top-down initiatives can be effective in attracting funding and institutional support for projects intended to achieve transformation in a development context it is also crucial for such projects to have a bottom-up focus driven by the people they are aiming to help. Communities of practice (Wenger, 1998) such as Karnataka OER can work well in this regard, especially in facilitating capacity building. However, communities of practice such as Karnataka OER are often dependent on at least some Internet connectivity and ICT skill amongst members and, for some women, participation in such communities is precluded by societal and structural factors such as discrimination, isolation, lack of autonomy and financial power, and lack of access to education. These basic 'unfreedoms' (Sen, 1999) need to be removed before the full potential of openness can be realised. Advocacy, activism and raising awareness is important here and, indeed, the 2015 SDG have driven a renewed focus on this in relation to SDG5. Partnerships with NGOs and other organisations working in the Global South can also work well in informing localisation of OER in terms of language, content and appropriate formats. Above all, we recommend that all OER and OEP projects operating in the Global South should have a gender equality component to ensure the privileges typically enjoyed by the open education movement can be leveraged to help contribute to achieving widespread women's empowerment, on a global scale, as swiftly as possible.
